The rapid urbanization in developing countries is accelerating both the depletion and fragmentation of urban green space, despite the known positive effects of green spaces on the environmental conditions in cities and the quality of life of residents. Consequently, there is a need for practical tools that can support the development of networks of urban green spaces. This article presents a study that used a GIS-based least cost path (LCP) analysis to identify the best alternative for developing an urban green space network in the coastal city of Jakarta, Indonesia, which was based on the evaluation of topography and land use characteristics. Pair-wise analysis was used to reduce the sensitivity in the LCP model. The results showed that the coastal wetlands in the northern part of Jakarta and the agricultural fields in the suburban areas of Jakarta play an important role in connecting the green space network. On the other hand, some green spaces in the central part of Jakarta could not be connected by the LCP model. The method used in this study can serve as a tool to support the identification of networks of potential urban green spaces. It can also provide useful information for sustainable urban landscape planning and management in urban ecosystems. However, the inclusion of socio-economic criteria would further improve the model.
INTRODUCTION
The increasing concentration of the human population in urban areas has caused several environmental problems, such as air and water pollution, noise, and urban heat islands. In addition, cities located in coastal areas also face increased risks of flooding as the sea-level rises due to climate change. Academics have pointed out the important positive effects of green spaces on the environmental conditions in urban areas through its influence on temperature, humidity, pollutants, and wind speed (Firman 1998 , 2009 , Kong and Nakagoshi 2006 . In terms of ecosystem services, urban green spaces can help reduce many environmental problems and improve the quality of life of residents (Kong and Nakagoshi 2006 , Ban et al. 2009 , Firman 2009 ). In the process of urbanization, however, green spaces often become fragmented and depleted without appropriate policies. To prevent or undo such damage, decision makers would greatly benefit from tools that can support guiding the development of networks of urban green spaces.
Jakarta is the capital and largest city in Indonesia. For megacities like Jakarta, the impact of the problems caused by urbanization is considered to be more severe because they are perceived as their nation's political and economic capitals (Firman 1998 (Firman , 2009 . Urbanization due to the rapidly increasing population in Jakarta has led to large-scale residential, commercial, and industrial devel-In this study, LCP analysis was used to identify locations in Jakarta that are suitable for urban green space and locations where more green space is needed as part of a network. Fig. 1 shows the study site of Jakarta (capital of Republic of Indonesia), which is located 106°40′ E-107°00′ E, 6°04′ S-6°22′ S and covers an area of about 661 km 2 . Jakarta is located along the north coast of the western part of Java Island, and consists of five municipalities. Built up from the silt washed down from the volcanic mountain range to the south, an alluvial plain spreads out in a fan shape traversed by several rivers such as Cisadane, Angle, Ciliwung, Bekasi, and Citarum (Goldblum and Wong 2000, Han and Basuki 2001). The area around the mouth of the Ciliwung River in west Java has known human settlement from prehistoric times.
MATERIALS AND METHODS

Study area
The area of Jakarta is relatively flat with topographical slopes ranging between 0° and 2° in the northern and central part, and up to 5° in the southern part. The southern part has an altitude of about 50 m above mean sea level. The average annual precipitation is about 1,800 mm. Although rainfall occurs throughout the year, it is heaviest from November to May. The average daily temperature ranges from 21°C to 33°C, with little seasonal variation. The dominant vegetation type is tropical rainforest. opment, which resulted in the loss of many urban green spaces (Kim et al. 2006 , Firman 2009 . It is important for Jakarta to maintain and develop green space networks as these are known to have a positive effect in terms of easing certain environmental problems (Kim et al. 2006 ).
In addition, Jakarta is adjacent to the sea. Coastal cities have to be even more concerned about environmental problems than other cities due to climate change. As has been the case in Bangkok, Thailand, low lying cities located in coastal areas are much more susceptible to rises in sea level (Firman 1998 , 2009 , Yokohari et al. 2000 , which can greatly impact the quality of life of residents. Based on this, the green networks of coastal cities are essential, not only for resolving the problems caused by urbanization but also for ultimately improving the quality of life of residents.
Since 2001, the Indonesian government has attempted to decentralize urban development by means of new town development. From an environmental viewpoint, however, this has resulted in the further fragmentation of green spaces and inefficient use of natural resources (Firman 2009). The situation in Jakarta has become alarming (The Jakarta Post 2011), and there is an urgent need to develop a network of urban green spaces for better landscape ecological function and the development of social capacity.
Least-cost path (LCP) analysis is a simple and fast way to perform network analysis (Bagli et al. 2011) . LCP has been used to find locations for road ways, pipeline constructions, and so on (Bagli et al. 2011) . In ecological studies, it has shown to be very useful to analyze networks for habitat fragmentation (Douglas 1994 , Adriaensen et al. 2003 , Beier et al. 2009 ). 
